ORAL ABSTRACTS
Cellular mechanosensing is the ability of cells to sense physical forces transmitted by the adjacent extracellular matrix (ECM) or neighboring cells. Cells test the properties of their environment using mechanosensory proteins and cellular structures. Integrins are the major membrane proteins mediating mechanical signaling between cells and the ECM. By binding to ECM fibrils and associating with intracellular actin filaments, via a variety of cytoskeletal linker proteins, integrins can transmit contractile forces. These may derive from both the ECM or inside the cell, myosin-generated forces. These forces regulate a wide range of signaling pathways and genetic programs to control cell survival, adhesion, migration, proliferation and differentiation. However, despite the implication of integrins in mechanosensing, we are still at the beginning of understanding its importance in development and in overall physiology. We have used Drosophila as a model system to understand the role of integrins as mechanosensors in cell survival during morphogenesis. We show that reducing integrin levels in the primordium of the Drosophila wing results in cell extrusion and caspase dependent cell death. This anoikis process is mediated by JNK pathway activation that in turns activates the proapoptotic protein Hid. Integrin elimination also results in an increase in non-muscle Myosin-II activation. Furthermore, pharmacological or genetic reduction of non-muscle Myosin-II activity can partially rescue cell death due to loss of integrin function. Finally, we show that blocking cell death in integrin mutant cells does not prevent cell extrusion, suggesting that is the cell extrusion and unopposed cellular tension caused by loss of integrin function what triggers anoikis. Altogether, we would like to propose that cell-ECM attachment mediated by integrins is essential to maintain appropriate cellular tension allowing survival of properly localized tissue cells. This role of integrins as mechanosensors is also important for their function in the homeostasis of intestinal stem cells. Craniofacial malformations are the most common birth defect found in the human population, encompassing defects such as microsomia, hemangioma and the spectrum of holoprosencephaly (HPE) malformations.
Sonic hedgehog (Shh) is a key morphogen in development which is essential for the development of structures including the digestive tract, limb and also the craniofacial elements. Shh has a complex regulatory region. Here, our work pertains to the regulation of Shh, in particular how it is regulated in craniofacial development. To address which regulatory elements are needed for facial development a series of three mouse deletions have been established which remove increasing regions of the Shh regulatory domain. These deletions cause increasingly severe craniofacial malformations due to the additive effect the loss of Shh regulators within craniofacial development. The medium deletion is of particular interest as these mice display defects in the maxilla and mandible due to loss of Shh signalling in the pharyngeal endoderm. To further address how Shh signalling from the pharyngeal endoderm is affecting maxillary and mandibular development I am using RNA-seq to detect aberrant gene expression changes in these deletion mice, and also ATAC-seq to investigate regulome changes. We have evidence to implicate the Fox genes as one of the key families downstream of Shh whose deregulation is involved in the defects seen in the medium deletion mice.
To dissect the requirement for specific brain enhancers and whether signalling from the brain is directly able to pattern the face I am targeting these enhancers using CRISPR. One such enhancer is SBE2 which has been found to be a causative mutation in human holoprosencephaly. Knock-out mice show abnormal nasal cavity development, indicating a direct role for SBE2 governed Shh expression in craniofacial development. The world is ageing rapidly: people above 60 years old will represent a quarter of the total population by 2050 versus 12% in 2015. To bring insights into the molecular underpinnings of ageing, we recruited and studied families segregating rare premature ageing phenotypes.
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